Stargazin mutation impairs cerebellar synaptogenesis, synaptic maturation and synaptic protein distribution.
Stargazin mutation results in absence epilepsy and cerebellar ataxia in stargazer (stg) mice. We have previously discovered defects of AMPA receptor function, failure of BDNF expression and immature morphology specifically in the cerebellar cortex of stg mice. To further characterize the nature of synaptic abnormalities, we examined the ultrastructure of cerebellar granule cell output synapses and measured the expression levels of several synaptic proteins in different brain regions of stg mutant. Electron microscopic examination revealed a number of immature features in the molecular layer of the mutant cerebellar cortex, including the presence of desmosoid plaques, concentric profiles of parallel fibers, smaller presynaptic terminal and fewer synaptic vesicles. Quantitative measurement showed a significantly lower number of synapses and smaller area of presynaptic terminals in adult stg cerebellum when compared with age-matched wildtype. Immunoblotting analysis of the SNARE proteins revealed selective reduction of the levels of synaptobrevin and synaptophysin in synaptosomes from stg cerebellum. The expression levels of synapsins were not altered in stg cerebellum, but showed a significant upregulation in stg cerebral cortex and hippocampus. Our results suggest that, despite the relatively normal gross morphology of cerebellum, stargazin mutation results in abnormal ultrastructure of cerebellar synapses, and stargazin-induced regional failure of BDNF expression may be responsible for abnormal SNARE protein distribution and partially attributes to the defects in the synaptic ultrastructure.